scores. This longitudinal study compared the PPT1 enzymatic activity in FEP schizophrenia patients and healthy volunteers, and the former exhibited a significant 1.5-fold increase in PPT1 enzymatic levels (1.79 mmol/L/h/mL, and 1.18 mmol/L/h/mL; P < 0.05; 95% CI, 2.3-2.9 and 1.4-1.8). The higher PPT1 enzymatic levels in FEP schizophrenia patients were positively associated with larger PANSS scaling scores (r = 0.32, P = 0.0079 for positive scaling; r = 0.41, P = 0.0006 for negative scaling; r = 0.45, P = 0.0001 for general scaling; and r = 0.34, P = 0.0048 for PNASS-S scaling).
| INTRODUC TI ON
Schizophrenia (SCZ) is a mental illness that is characterized by abnormal social behaviour and misunderstanding of reality. [1] [2] [3] Nearly 1% of the world's population will be affected by schizophrenia in their lifetime. [4] [5] [6] In 2016, there were an estimated 21 million people with schizophrenia, 7 in which men were more often affected by schizophrenia than women. 8 The average life expectancy of people with schizophrenia is 10-25 years lower than the average life expectancy. 9, 10 The reason behind this lower life expectancy is that patients with schizophrenia have higher rates of physical health problems and higher rates of suicide. 9 In 2015, 17,000 people died from schizophrenia or suicide worldwide. 11, 12 The causes of schizophrenia include environmental and genetic factors. 13, 14 Possible environmental factors include the use of recreational drugs, certain infectious diseases, parental age, and inadequate nutrition in the mother's womb. 15 In SCZ diagnosis, the cultural background of the subjects must be taken into consideration. 16 So far, there are no objective factors for biological diagnostic criteria 16 .
After protein translation, the protein structure undergoes lipid modification and becomes more complex and more functional, which plays a vital role in the organism and maintains regular synapse connection in the brain. 17 Palmitate is the most abundant fatty acid in the organism and can be covalently bonded to proteins. 17, 18 According to the connection site, palmitoylation can be divided into n-type and s-type palmitoylation (via an amide linkage to glycine and cysteine residues). 19 S-palm acylating modification (S-palmitoylation) refers to the 16 carbon situated palmitate through sulphur ester covalent linking to the protein cysteine thiol amino acid residue, which is currently the only known form of dynamic, reversible modification after translation. 20, 21 Palmitoylated modification controls the function of synaptic proteins temporally and spatially. 17 
| ME THODS

| Description of patients and recruitment process
This study used a subsample from the National Mental Health Work Plan (2015-2020), a treatment cohort study based in Xinxiang City, Henan, China. 32 All outpatients and inpatients were diagnosed with positive, negative, and cognitive impairment or emotional syndrome, 
| Laboratory methods
Blood samples (5 mL/each) from both healthy volunteers and patients after overnight fasting were collected in a test tube containing EDTAK2 anticoagulant. After centrifuging at 1000 rpm for 10 minutes, the plasma was stored at −80°C for later use. All intra-assay coefficiency of variations was less than 5%. Please also see in supplemental materials.
| Psychiatric measures: clinical evaluation in schizophrenia patients
Details of the clinical evaluation in the schizophrenia patients have been published elsewhere. 32 The patients with positive symptoms had scores from 14 to 28. The patients with negative symptoms had scores from 13 to 30, and the patients with general symptoms had scores from 38 to 52.
| Statistical analysis
The PANSS 6 was used to measure symptom severity of patients with schizophrenia. Thirty different symptoms based on the inter- 
| RE SULTS
Demographic and clinical details of the samples are presented in Table 1 . There was no difference in sex and age between schizophrenia patients and matched healthy volunteer groups. The BMI and serum protein and enzymatic activities of PPT1 levels in the SZ group were significantly higher than those from the healthy volunteer group with P < 0.01.
| Palmitoyl protein thioesterase-1 was significantly increased in enzymatic activity in schizophrenia patients
Palmitoyl-protein thioesterase 1 was weakly correlated with functional magnetic resonance imaging in specific brain regions, 28 and the PPT1 gene was analysed as one of the candidate genes showing potential for a blood-based marker in SCZ compared to those matched healthy volunteers. Our data demonstrated that PPT1 immunoreactive signals from SCZ patients' blood were no different between compared to those from healthy volunteers ( Figure S1 ). We then sought to detect the enzymatic activity of PPT1. Interestingly, our results showed that the enzymatic activity of PPT1 from SCZ patients (1.79 mmol/L/h/mL) is significantly increased by 1.5-fold compared with that from healthy volunteers (1.18 mmol/L/h/mL) (Table 1 and Figure S2B ,C).
| Enzymatic activity levels of palmitoyl protein thioesterase-1 in serum were highly prone to predict the severity of schizophrenia or schizophrenia spectrum disorders
From the current subsample of the longitudinal study, the distributions of age and sex were not different between the SCZ patients and matched healthy volunteer subjects as a study designed. Basic study information is presented in Table 1 .
Body mass index, total serum protein and PPT1 enzymatic value in the SCZ patients were significantly higher than those in the matched controls (Table 1) . Pearson correlation scores between the PPT1 enzymatic activity levels and the transformed PNASS scales are presented in Table 2 and showed that the PPT1 enzymatic activity levels were significantly correlated with the PNASS scales with P < 0.01 (H 0 ; Partial ρ = 0).
The associations between PPT1 enzymatic activity levels and scaling scores of schizophrenia with and without covariate of serum total protein were evaluated further. Our results showed that the PPT1 enzymatic activity levels were significantly associated with SCZ status with odd ratios 6.19 (95% CI: 2.23, 17.25) and 9.51 (95% CI: 2.39, 37.83) for with and without adjustment of total serum protein levels respectively (Table 3 ).
Most importantly, higher levels of blood-based PTT1 enzymatic activity were significantly associated with higher PNASS scales with P< 0.01, and explain 9%, 15%, 19% and 10% variances of positive, negative, general and S scales respectively ( Table 3 ).
The schizophrenia group had higher PPT1 enzymatic activities and serum total protein levels than the control group. The PPT1 enzymatic activity was shown to be significantly associated with SCZ status and PNASS scaling scores in this longitudinal study. To determine whether blood-based PPT1 enzymatic activity can be applied as a diagnostic biomarker in schizophrenia or schizophrenia spectrum disorders, we performed ROC curves analysis. We determined the ROC and AUC (area under a curve) scores for PPT1 enzymatic activity only ( Figure 1A ) and PPT1 enzymatic activity 
| D ISCUSS I ON
Our findings demonstrated, in a longitudinal cohort study, that PPT1 To the best of our knowledge, this is the first longitudinal study of enzymatic activity levels on blood-based assay in first episode patients of schizophrenia. We applied restricted categories of psychotic measurements to assess each FEP patient and the degree of severity according to the latest version of the PANSS scaling system. 6, 7 Previously, distinct profiles of inflammatory factors, oxidative stress elements and changes of immune cell counts 31, 34, 35 were highly studied and inconsistent.
Conflicting results were likely due to the immune process, which is highly dynamic and changes in which are often transient. Higher levels of blood glutamate in SCZ were found and had potential to act as a diagnostic marker for SCZ, 36 but it correlated with major depressive disorder. 33 Oxidative markers are also examined in some studies, but oxidant markers have strong overlapping levels between people with SCZ and healthy individuals. 37, 38 In our current longitudinal study, data from the serum levels of inflammatory factors and oxidant elements were not feasibly detected, although we found that serum levels of brainderived neurotrophic factor (BDNF) were substantially increased in FEP SCZ patients compared to those in healthy volunteers (P < 0.05, Figure S3 ). These confronted results of serum factors in oxidative and immune profiles will limit their value to determine whether oxidative and inflammatory markers as good candidates for diagnosing or indicating treatment responses. However, the enzymatic activity of PPT1 in the current study provides a potentially novel path for seeking diagnostic serum biomarkers of schizophrenia.
Schizophrenia alters basic brain processes of perception, emotion and judgement to cause hallucinations, delusions, thought disorder and cognitive deficits. 8 Through comprehensive GWAS from siblings of patients with SCZ, researchers have identified more than 100 susceptibility genes.
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Of all these related genes, PPT1 is one of the responsive genes that encode critical proteins for neural development, synaptic transmission and plasticity that are widely improperly expressed in the SCZ brain. 28 A clearer understanding of the role of palmitoyl-protein thioesterase-1 in the pathogenesis of psychotic deterioration may lead to new treatments. Nt-BHA, a PPT1 mimetic, could improve synaptic transmission properties and plasticity in our preclinical animal model study 29, 30 encouraging the potential application for ameliorating synaptic dysfunction in SCZ conditions. Therefore, PPT1 enzymatic activity associated with the proceeding course of SCZ needs to be comprehensively examined in our future longitudinal study with larger observation scale. Nevertheless, preclinical research to identify specific PPT1 enzymatic pathways contributing to neuropsychiatric symptoms may help to devise more targeted interventions. The limitations of our present study are that these FEP patients are still enrolled in longitudinal treatment studies and that the 90% dropout rate makes the follow-up evaluation of serum levels of PPT1 enzymatic activity unavailable in the current study. However, associations between PPT1 enzymatic activity and psychotic as- 
TA B L E 2 Pearson correlations in Schizophrenia cases
| CON CLUS IONS
The strong association between the systemic enzymatic levels of palmitoyl-protein thioesterase-1 in FEP schizophrenia patients and the psychotic assessment PANSS values could be used for diagnosing or predicting the severity of schizophrenia. Further study of PPT1 enzymatic activity in schizophrenia patients may provide crucial new intervention and prevention targets for schizophrenia disorders.
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